, an analysis of biomass fluctuations due to between-site 83 D r a f t differences and inter-annual variation focused on changes within the crustacean zooplankton 84 communities as a whole, and as such may have not identified some fundamental changes 85 occurring among the cladoceran taxa. To explore the DDC Ekati AEMP dataset in greater detail, 86 we used water chemistry and community species count data to calculate relative abundances 87 
Effluent from the kimberlite processing is released into the Long Lake containment facility, 107 where, following treatment, it flows through a chain of lakes including Leslie Lake, Moose Lake, 108
Nema Lake, and Slipper Lake (listed in increasing distance from the Long Lake containment 109 facility), which are regularly sampled as part of the DDC Ekati AEMP. The drainage ultimately 110 discharges into the northwest arm of Lac de Gras (LDG), where the AEMP sampling sites S2 111 and S3 are located (Figure 1 ). The DDC Ekati AEMP also monitors three lakes that do not 112 receive diamond mining effluent as reference sites: Vulture Lake (located upstream of the mine 113 within the Koala watershed), and the more distant Nanuq Lake and Counts Lake (Figure 1) . In 114 addition to the DDC Ekati Mine operations described here, the nearby Diavik diamond mining 115 operation is also located on Lac de Gras (Figure 1 ), although discharge from Diavik occurs more 116 than 40 km east of the S2 and S3 sampling sites. 117
118
The bedrock geology of the study region is primarily composed of volcanic and meta-119 sedimentary geological units. The northwest arm of LDG and Vulture Lake are located on a 120 cordorite and andalusite meta-greywacke (Kjarsgaard et al. 1994a) and Leslie Lake, Moose 121 Lake, Nema Lake, and Slipper Lake catchments are predominately comprised of quartz diorite, a 122 resistant silicate bedrock (Kjarsgaard et al. 1994a Methods for water quality and zooplankton sampling and analyses conducted for DDC 141
Ekati are detailed in the annual AEMP reports (BHP 1994; ERM 2014 ERM , 2015 Rescan 1996 Rescan , 142 1997a Rescan , b, 1998 Rescan , 1999 Rescan , 2000 Rescan , 2001 Rescan , 2002 Rescan , 2003 Rescan , 2005 Rescan , 2006 Rescan , 2007 Rescan , 2008 Rescan , 2009 Rescan , 2010 Rescan , 2011 Rescan , 2012 , 143 2013), and water chemistry and cladoceran taxonomic abundance data were transcribed from 144 these reports (the exception being 1997, as zooplankton species counts were not available). In Rescan 1996 Rescan , 1997a Rescan , b, 1998 Rescan , 1999 Rescan , 2000 Rescan , 2001 Rescan , 2002 Rescan , 2003 Rescan , 2005 , and at a mid-depth. As the middle depths varied with lake morphometry, only water chemistry 155 samples taken at 0-1 m depth were used in this analysis. 156
157
Zooplankton samples were collected at least once a season, in mid-summer (July-158 August), using a conical 0.3 m diameter, 118 µm mesh zooplankton net, pulled through the water 159
column from approximately ~1-2 m above the lake bottom to the surface. Zooplankton samples 160 were subsampled, enumerated, and identified to the lowest possible taxonomic level (for detailed 161 methods see BHP 1994; ERM 2014, 2015; Rescan 1996 Rescan , 1998 Rescan , 1999 Rescan , 2000 Rescan , 2001 Rescan , 2002 Rescan , 2003 Rescan , 162 2005 Rescan , 2006 Rescan , 2007 Rescan , 2008 Rescan , 2009 Rescan , 2010 Rescan , 2011 Rescan , 2012 Rescan , 2013 . Leslie Lake, Moose Lake, Slipper Lake, 163
and Vulture Lake were sampled for zooplankton in 1994. Moose Lake, Nema Lake, Slipper 164 Lake, and Vulture Lake were sampled regularly from 1996-2014, while zooplankton count data 165 are available for the reference Counts Lake and Nanuq Lake from 1998-2014. Site S2 and Site 166 for which data were available, were assessed as a function of mid-summer (late July-August) 174
[Ca] and pH (for all lakes and for all available sampling years) using multivariate regression Lake and Moose Lake). In contrast, prior to mine development (1994, (1996) (1997) (1998) , the monitored 197 lakes receiving discharge from the Long-Lake containment facility were similar in [Ca] to the 198 D r a f t reference lakes (Figure 3a) , with values typically below 1 mg L -1 . The pH at all sites was < 7.1 199 prior to 1999, and has generally increased at the impacted sites, with Leslie Lake reaching a pH 200 of 8.05 in 2014, although there is considerable variability in the records (Figure 3b ). At the 201 reference sites pH has also increased, notably from 2012 to 2014, with pH increases from 6.4 to 202 7.6 in Counts Lake, 6.6 to 6.7 in Nanuq Lake, and 6.5 to 7.1 pH units in Vulture Lake ( Nema Lake, and Slipper Lake) were still low and the pH was below 7, the cladoceran 207 communities contained or were dominated by either Holopedium glacialis (previously H. The cladoceran communities of the lakes closest to the discharge location (Leslie Lake, Moose 214 Lake, Nema Lake, and Slipper Lake) come to be largely dominated by Daphnia species (large-215 (Figure 2, Figure 3) , 281 continue to be dominated by Holopedium (Figure 4) . The monitoring data from prior to the 282 development of the DDC Ekati diamond mine (in 1998) suggest that Leslie Lake, Moose Lake, 283
Nema Lake, and Slipper Lake all had similar water chemistry to that of the reference sites (i.e. 284 Moose, Nema, Slipper lakes, Site S2 in and Site S3 in Lac de Gras, and reference Counts Lake, Nanuq Lake, and Vulture Lake, from the DDC Ekati AEMP. The markers for Vulture Lake and Nanuq Lake [Ca] are obscured by those for Counts Lake due to the similarity of the three lake's calcium records.
D r a f t Figure 4 : Mean relative abundance of genera and species of Cladocera for Leslie (closest to the mine discharge), Moose, Nema, Slipper lakes, Lac de Gras sites S2 and S3 (farthest from the mine discharge), and reference Counts Lake, Nanuq Lake, and Vulture Lake, from date of first sampling (1994, 1996, 1998 or 2000 depending on the site) to 2014. Samples from 1994 in Leslie Lake, 1994 and 1996 from Moose Lake and Slipper Lake, and 1996 from Nema Lake represent the pre-impact communities as the DDC Ekati mine was established in 1998. -from closest to farthest from the mine discharge) from the date of first sampling (1994, 1996, 1998 or 2000 depending on the site) to 2014. Moose Lake is plotted on a log+1 axis to account for a large peak in Daphnia abundance in 1998. 
